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(54) Caller ID equipment which displays location of caller 



(57) Customer premises telephone equipment (11) 
and methods are provided for identifying a calling party's 
telephone number, household name, and city and/or 
state location, to a called party. The equipment includes 
one or more directories (16,22,24) containing city and 
state location information corresponding to a complete 
listing of all area codes and local exchanges throughout 
a selected calling region or country. A receiver (12) re- 
ceives an incoming telephone number of an incoming 



telephone call and a comparator (18) compares the re- 
ceived incoming telephone number with the directory or 
directories (1 6,22,24) containing the city and state loca- 
tion information to identify a city and state location as- 
sociated with the incoming telephone number The 
equipment includes a display (20) for displaying the in- 
coming telephone call number, the household name, 
and/or the city and state location associated with the in- 
coming call. 
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Description 

Field of the Invention 

[0001] The present invention relates to caller ID 
equipment which displays the incoming telephone 
number and/or household name of a calling party, to- 
gether with the location associated with the incoming tel- 
ephone number. 

Description of Related Art 

[0002] Many telephone companies offer a special 
sen/ice called Caller ID. Using Caller ID, a caller's tele- 
phone number and/or household name is transmitted by 
the telephone company to the customer. Using Type 1 
caller ID service, the caller ID information is transmitted 
generally during the silent interval between the first two 
rings. Type 1 caller ID systems which receive caller ID 
information from incoming calls when the called party is 
in an on -hook mode are known as Calling Identity De- 
livery (CID) systems. Type 2 caller ID service includes 
all Type 1 features but also accommodates the trans- 
mission of caller ID information while the called party is 
already off-hook with another party. The handset of the 
Type 2 called party's customer premises equipment is 
muted while caller ID information is transmitted by the 
central office. Type 2 caller ID/call waiting service is ab- 
breviated as CIDCW. 

[0003] One conventional Type 1 / Type 2 caller I D sys- 
tem is shown in FIG. 4 and includes customer premises 
equipment 111 having a number detector 112 which dis- 
plays the telephone number of a calling party received 
from the central office 113 over the telephone line 114. 
For Type 1 functionality, when the customer premises 
equipment 111 is on-hook, the telephone number of the 
calling party is detected by the number detector 1 1 2 dur- 
ing the silent interval between the first and second rings 
and is compared with telephone numbers stored in a 
number directory 116 by a comparator 118. For Type 2 
functionality, i.e., while in a call waiting mode, the caller 
ID information follows a caller ID alerting signal se- 
quence (CAS tones). Comparator 118 is a processor, e. 
g., a microprocessor, a digital signal processor, or a mi- 
crocontroller. The number directory 116 is stored in 
Read Only Memory (ROM). When the incoming tele- 
phone number from a calling party matches a telephone 
number in the number directory 116, that telephone 
number and the calling party's household name associ- 
ated with that telephone number are displayed on a dis- 
play device 200. Alternatively, the number directory is 
located at the central office and household name infor- 
mation is transmitted to the customer premises equip- 
ment 111 in the known manner. 
[0004] I n the system described above, the called party 
is given the opportunity to see the listed household 
name and telephone number of the calling party before 
answering the call. Although the telephone number and 



household name is very helpful, it does not convey ail 
of the phone number's information to the customer, par- 
ticularly if the caller is calling from a telephone number 
identified as a corporate account. 

5 

Summary Of The Invention 

[0005] In accordance with the principles of the present 
invention, customer premises equipment is provided for 

10 identifying the household name of a calling party, the 
telephone number of the calling party, and the location 
of the calling party. The equipment and method includes 
a directory of locations corresponding to telephone 
numbers. A receiver receives an incoming telephone 

is number of an incoming telephone call and a comparator 
compares the received incoming telephone number with 
th e di rectory of locations to identify a location associated 
with the incoming telephone number. The equipment al- 
so includes a display for displaying the received incom- 

20 jng telephone number, household name, and location. 

Brief Description Of The Drawings 

[0006] Features and advantages of the present inven- 
ts tion will become apparent to those skilled in the art from 
the following description with reference to the drawings, 
in which: 

FIG. 1 is a block diagram illustrating an incoming 
30 telephone call information display system provided 
in accordance with the principles of the present in- 
vention; 

FIG. 2 is a front view of a display panel of a console 
35 for the incoming telephone call information display 
system; 

FIG. 3 is a block diagram of the system shown in 
FIG. 1; and 

40 

RG. 4 is a block diagram illustrating a conventional 
caller ID information display system. 

Detailed Description Of The Presently Preferred 

45 

EXEMPLARY EMBODIMENTS 

[0007] It is very difficult for most people to be able to 
determine the city and state location of the calling party 

50 quickly based on the area code and the three-digit ex- 
change of the displayed telephone numbers alone. City 
and state location information is quite useful in further 
identifying the calling party and in returning calls. For 
instance, it is often desirable to know the location and 

55 thus the time zone of the person to return a call to. 
[0008] The present invention is accomplished by in- 
coming call display equipment which detects a caller's 
telephone number and compares that number with tel- 
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ephone numbers stored in a directory to identify and dis- 
play the name, telephone number of the calling party, 
and the city and/or state, providence or other locality of 
the calling party, all before the call is answered. Alter- 
natively, the directory of household names may be 
stored at the central office and transmitted to the incom- 
ing call display equipment, which would simply receive 
and display the caller's telephone number, name, and/ 
or city and state information as transmitted by the tele- 
phone company. The customer premises equipment 
may also include other features such as a log of incom- 
ing and outgoing telephone calls, their duration, the time 
and date of those calls either local to the calling party of 
local to the called party, time difference between time 
zones, current time local to the calling party, and/or the 
geographic origin of those calls. 
[0009] With reference to FIG. 1, a telephone identifi- 
cation display system, generally indicated at 10, in- 
cludes customer premises equipment 11 having a 
number detector 12 which displays the telephone 
number of a calling party received from the central office 
13 over the telephone line 14. For Type 1 functionality, 
when the customer premises equipment 11 is on-hook, 
the telephone number of the calling party is detected by 
the number detector 12 during the silent interval be- 
tween the first and second rings and is compared with 
telephone numbers stored in a number directory 16 by 
a comparator 18. For Type 2 functionality, i.e., while in 
a call waiting mode, the caller ID information folbws the 
CAS tones. Comparator 18 is a processor, e.g., a mi- 
croprocessor, a digital signal processor, or a microcon- 
troller. The number directory 16 is stored in Read Only 
Memory (ROM) at the customer premises equipment 
1 1 . When the incoming telephone number from a calling 
party matches a telephone number in the number direc- 
tory 16, that telephone number and the calling party's 
household name associated with that telephone number 
are displayed on a display device 20. The central office 
13 can update the directory 16 using , for example, non- 
volatile RAM. 

[0010] Alternatively, instead of providing the number 
directory 1 6 in the customer premises equipment 1 1 , the 
telephone number and the household name of the call- 
ing party may be stored at a centralized database of the 
telephone company central office providing the Caller 
ID service. The information from the number directory 
stored at the central office 13 would then be transmitted 
by the central office and received by the number detec- 
tor/receiver 12 of the customer premises equipment 11 . 
This information may be transmitted along with conven- 
tional caller ID information using Type 1 or Type 2 cus- 
tomer premises equipment. The equipment 1 1 is equally 
applicable to either Type 1 CI D or Type 2 Calling Identity 
Delivery Call Waiting (CIDCW) service. 
[0011] The customer premises equipment 11 also in- 
cludes an area code/location directory 22 wherein the 
state location of a predetermined list of area codes is 
stored. The comparator 18 compares the area code of 



the number detected or received with area codes stored 

in the area code/location directory 22 to determine the 
state location of the calling party. 
[001 2] In the illustrated embodiment, a secondary b- 
5 cation comparison is performed by a three-digit local ex- 
change/location directory 24 containing a look-up table 
of local exchanges in various cities corresponding to the 
state identified in the area code/location directory 22. 
Thus, if desired, after the primary search criteria is per- 
10 formed to identify the name of the calling party using the 
number directory 16, and after a secondary search is 
performed to identify the broad area code location using 
the area code/location directory 22, a tertiary search 
may be conducted by the comparator 18 using the th ree- 
ls digit local exchange/location directory 24 to confirm the 
city and/or state of the calling party. Once the city and/ 
or state data of the incoming caller is identified by the 
comparator 18, the city and state associated with the 
incoming telephone number are displayed on the dis- 
20 play 20. 

[0013] The customer premises equipment 11 may al- 
so include a logging module 25 to store useful informa- 
tion such as the time, date and duration of each incom- 
ing call. Although the area code/location directory 22 

25 and local exchange/location directory 24 are separate 
in the illustrated embodiment, a single directory combin- 
ing the contents of both the area code/kx»tk>n directory 
22 and the local exchange/location directory 24 is also 
within the contemplation of the invention. 

30 [001 4] The customer premises equipment 1 1 is pack- 
aged to fit within a portable console 26 which includes 
a control panel 28, as shown in FIG. 2. The console 26 
may be equipped with a standard handset 30 and a 
phone jack 32 which can be plugged into any standard 

35 telephone company modular jack, e.g., an RJ-11 jack. 
The control panel 28 includes a liquid crystal display 
(LCD) 34 and a numeric keypad 36. 
[0015] The LCD display 34 comprises a household 
name line 38, a number line 40, and a city and state line 

40 42, which are all of suitable character length and are all 
used in combination to display useful information about 
the incoming telephone call. For example, when the tel- 
ephone identification display system 10 receives an in- 
coming call, the name of the calling party as determined 

45 from the number directory 16 or as received from the 
central office 13 (FIG. 1) is displayed on line 38, the tel- 
ephone number of the calling party is displayed on line 
40, and the city and/or state associated with the incom- 
ing telephone number of the calling party as determined 

50 from the area code/location directory 22 and local ex- 
change/location directory 24 (FIG. 1) are displayed on 
line 42. If the incoming calling party's telephone number 
does not match information in any of the area code/lo- 
cation directory 22, the number directory 1 6, or the local 

55 exchange/kxjatbn directory 24, then the corresponding 
line 38, 40, 42 of the LCD display 34 is blank or other- 
wise indicates that the information is not available. 
[0016] It can be readily appreciated that the caller ID 
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information may be integrated with the customer 
premises equipment 11 as shown in FIG. 1, or may be 
provided in a separate, stand alone caller ID box cou- 
pled to the same telephone line as the customer premis- 
es equipment 11. 

[0017] FIG. 3 shows a detailed circuit diagram of one 
embodiment of incoming call display equipment in ac- 
cordance with the principles of the present invention. 
The telephone identification display system 10 includes 
a control circuit 44, memory 46 and a telephone inter- 
face circuit 48. Control circuit 44 includes a processor 
50, e.g., a microprocessor, a digital signal processor, or 
a microcontroller, which controls the system by execut- 
ing instructions that are stored in memory 46. Memory 
46 uses programmable read-only memory (ROM) 52 for 
storing program code. The area code/location directory 
22, the number directory 16, and the local exchange/ 
location directory 24 are all stored in ROM 52. Random 
access memory (RAM) 54 is also provided for general 
use and to store log data for logging module 25 (FIG. 1 ). 
[001 8] The telephone interface circuit 48 includes cir- 
cuitry which permits the telephone identification display 
system 10 to be connected directly to a standard tele- 
phone module jack 56, i.e., an RJ-11 jack. The tele- 
phone interlace circuit 48 also includes various control 
and monitoring circuits that are common to ordinary tel- 
ephones. These circuits are conventional and may in- 
clude an electronic telephone circuit (not shown) for 
controlling dialing functions and for Interfacing a tele- 
phone handset and a ring detect interface circuit 58 for 
detecting incoming calls. In the illustrated embodiment, 
the telephone interface circuit 48 also includes a filter 
and demodulating circuit 60 that is used for demodulat- 
ing an incoming serial data stream. Data received by the 
demodulating circuit includes at least data representing 
the incoming telephone number received during the si- 
lent interval between the first and second ring. Data of 
household name associated with the incoming number 
may also be received by the demodulating circuit The 
protocol necessary for the circuit shown in FIG. 3 is de- 
scribed in U.S. Patent No. 4,582,956, the disclosure of 
which is hereby incorporated by reference into the 
present specification. 

[0019] Frequency shift keying, phase shift keying, 
quadrature amplitude modulation or any other suitable 
modulation technique may be used for transmitting the 
incoming serial data stream. A universal asynchronous 
receiver/transmitter (UART) 62 is used to convert the 
demodulated serial data received from the demodulat- 
ing circuit 60 to a parallel format read by the processor 
50 via address and data busses 64. Alternatively, the 
processor 50 can perform the UART function. 
[0020] A real time clock circuit 65 is also provided to 
provide timing for the telephone identification display 
system. The real time clock circuit 65 provides the sys- 
tem with the current time and date. 
[0021] It can be appreciated that the equipment and 
method of the invention improves upon the traditional 



• caller ID systems by providing not only the telephone 
number and household name of the calling party, but 
also useful additional information such as the city and/ 
or state location or other locality associated with the tel- 

& ephone number of the calling party. 

[0022] While the invention has been described in ac- 
cordance with what is presently considered to be the 
most practical and preferred embodiment, it is to be un- 
derstood that the invention is not limited to the disclosed 

10 embodiment, but on the contrary, is intended to cover 
various modifications and equivalent arrangements in- 
cluded within the spirit and scope of the appended 
claims. 

75 

Claims 

1. A method of identifying a calling party to a called 
party, comprising: 

20 

receiving a telephone number of an incoming 
telephone call; 

comparing said telephone number of said in- 
2S coming call with a location directory to identify 

a location associated with said telephone 
number of said incoming call; and 

providing said location associated with said tel- 
30 ephone number of said incoming call. 

2. The method according to claim 1 , further compris- 
ing: 

3S receiving a household name associated with 

said telephone number of said incoming call; 
and 

providing said household name. 

40 

3. The method according to claim 1 , wherein: 

said telephone number of said incoming call 
is received from a central office. 

45 4. The method according to claim 1 , wherein: 

said location of said incoming call is received 
from a central office. 

5. The method according to claim 1 , further compris- 
50 ing: 

a directory of household names associated with 
telephone numbers; said telephone number of 
said incoming call being compared with said di- 
ss rectory of household names to identify a name 
associated with said received telephone 
number of said incoming call; and 
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displaying said name. - - •-- 

6. The method according to claim 4, further compris- 
ing: 

displaying said telephone number of said in- s 
coming call and said location associated with said 
telephone number of said incoming call on said cus- 
tomer premises equipment. 

7. A method of identifying a calling party to a called 10 
party, comprising: 

providing customer premises equipment hav- 
ing a directory of locations corresponding to tel- 
ephone numbers; is 

receiving, at said customer premises equip- 
ment, a telephone number of an incoming tele- 
phone call; 

20 

comparing said telephone number of said in- 
coming call with said directory of locations to 
identify a location associated with said tele- 
phone number of said incoming call; and 

2S 

displaying said telephone number of said in- 
coming call; and 

displaying said location associated with said 
telephone number of said incoming call. 30 

8. The method according to claim 7, further compris- 
ing: 

receiving, at said customer premises equip- 35 
ment, a household name associated with said 
telephone number of said incoming call; and 

displaying said household name. 

40 

9. Customer premises equipment for identifying a call- 
ing party to a called party, comprising: 

a directory of locations corresponding to area 
codes of telephone numbers; *s 
receiving means for receiving an incoming tel- 
ephone number of an incoming telephone call; 
comparing means for comparing said received 
incoming telephone number with said directory 
of locations to identify a location associated so 
with said received incoming telephone number; 
and 

a display to display said received incoming tel- 
ephone number and said location associated 
with said received incoming telephone number, ss 

10. The customer premises equipment according to 
claim 9, wherein: 



said receiving means is constructed and ar- 
ranged to receive a household name associat- 
ed with said incoming telephone number of said 
incoming call; and 

said display is constructed and arranged to dis- 
play said household name. 

11 . Customer premises equipment for identifying a call- 
ing party to a called party, comprising: 

a directory of locations corresponding to tele- 
phone numbers; 

a receiver to receive an incoming telephone 
number of an incoming telephone call; 
a comparator to compare said received incom- 
ing telephone number with said directory of lo- 
cations to identify a location associated with 
said received incoming telephone number; and 
a display to display said received incoming tel- 
ephone number and said location associated 
with said received incoming telephone number 

12. The customer premises equipment according to 
claim 11, wherein: 

said receiver is further to receive a household 
name associated with said telephone number 
of said incoming call; and 
said display is constructed and arranged to dis- 
play said household name. 
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